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ffiiEW 2003-3030210 




I #2003-086307 



[3»#^«] 21,0005 

mmm 1 

[ft»3lft*#^] 0003043 



|#2 003 — 086307 



C : 0 . 0 0 5 %JgUl 0 . 0 4 %5fM»^ ; % 1 

S i : 0 . 5 %#T. 
Mn:0. l%JSJLfcO. 5 %£*T, 
P : 0 . 0 2 %£TF. 
S : 0 . 0 1 %J£TF. 
M o : 0 . 3 — 1 . 5 %. 
Nb: 0. 03~0. 15%, 
B : 0. 0 0 0 5 — 0. 0 0 3%. 
A 1 : 0 . 0 6 %J£*T. 
N : 0 . 0 0 6 %£TF> 

fc, 4 9 0 M P a WS&kllMo 

[§M2] «*%T% Sic 
N i : 0 . 0 5—1. 0 %, 
C u : 0 . 0 5 — 1 . 0 %. 
C r : 0 . 0 5 — 1 . 0 %. 
Ti : 0. 005 — 0. 025 %> 
V : 0 . 0 1 — 0 . 1 % 

omm^ i m% fci* 2 ga±fc**t« s * sm^tstM 1 k:«*©mi 

9ftatC«4Xfe4 9 OMP a&ffi$tfriH. 

Ca:0. 0005 — 0. 004%, 
REM: 0 . 0 0 0 5 — 0. 0 0 4%. 
Mg:0. 0001 — 0. 006% 

1 ffiSE# 2003-3030210 



2003— 08630. 7 



«0SH&!ft£K:«*lfc 4 9 0 M P a «^*^o 

0 0°CJ^_t8 0 0-C£TF<Z>«SfflT% p^-0. 0 0 3 3 XT+2. 8 0 fcfWT 
0 M P a ,miR5S*^= 

. 3«c«*a©wuBjii»K:, (aoD #80.0 

|lfc4 9 0MPa Mi^§SiJii 0 

C BCCWCiitSMo, Nb©-^tf"4*^;i/^^T2X 1 0 _3 ^Jl 

■7?** r t * 5 ic««©wiawtK:«ftfc 4 9 o m p a m«§s 

, BCC«*CH»t«Mo, Nb, V, Ti©^tt*^WlCT2X10 
_3 ^_hT^S^t5:#^ilt-Slt^5lCfa«©lSMmSlCM^fc4 9 OMP a 

^2 0-9 0 o/ot^Si fe4**ri:'*Slt#« 1 ~ 7 © v^*x#tc|B*<z>*ffi 
3&^JcMftfe'©Wtfcfc' 4 9 OMP aBM^Mo 

^^^g ] ^#^1 ~3 ©rtcDv^ttfr 1 ^icis^coig^^^ & & y . 

p _ c+s i/3 0+Mn/20+Cu/20+Ni/60 + Cr/20 + 
CM 

Mo/l 5 +V/ 1 0 + 5 B 



ffifiE#2 003-3030210 



#2 003-086307 ^ 

[flt#3gl 0] ff:£^4~7©«©V^;ftfr l^CfB^©#^£^i~£^ 

9 0 % t & 5 1 i: a t §f M 9 |3«©Ifi^I^t>«tt^i^^ 4 9 

OMP a&ffi$:&09. 

[«mc i i ] ih*— *^--f htt«wn*a««« 12 0/. mart* 

OMP aiitiiJi. 

1 1 0 0-1 2 5 0TC©a£«HK:|fSt!3&#U llOO^TT'© 
JH«ffiT*&3 0%JSUl£bT. 8 5 ox;&>ji<DumT°mmh. ZVVMM*? 

OMP a ttiff»*fll<Z>9B&2r&. 

i o o-i 2 5 ox:(DummmKnmm^ 1 1 o o-c&T-e© 

0 °C #-t©M^ e>6501CJ«T©m^t Tf ©#*P*&« % 0 . 3 K s _1 ^Jl b 
^4-7©VNi s tl^l^lCSa«©^5^iCMtlfe4 9 OMP a«lSSR*«© 

4] a##8K:ss«©«j*#fr&fc*»#* 110 0-125 

ati-sifc«:W«i:-r**a»*3ttf»*fettca j n»fe4 9 omp a«i«»^« 

[flMt&l 5] «#^8lC8a«CD«l^^e)^«»^S:l 10 0-125 

OTC©aflMHJcSl»a«. 1 1 0 ox:OTT*©^«ffiT*&3 o%«Jii:bT 

, 8 5 0°C&±<DU&X*B.mh. ffi«»T«8 0 0T;aJi©aa^6 6 5 0T;« 

3 m«E# 2003-3030210 





#2003—086307 



[0 0 0 1] 

k:Bv*« 6 o o«cj^±8 o o t;#T«>»*«Mfc* v>T, l BMWU*0JfciMWfi 
*N MOT) cDi?5t*i&tcBB*rs. 

[0 0 0 2] 

«*.au SMk ±*3k^©^»Ki6v^Ttt, *mmmmmtt£^r* jis^ 

j&3 5 0 , C^&3SlffilBT , rSfe^ 5 0 OXJfcfeoTV^. 

[0 0 0 3] 

as«w&*iTte»;, *«wii«fr*-ett* m^^^^s 5 otsbuik:* 

[0 0 0 4] 

IMBfltttT?*** SBOX3SJKTfW*««flWI«>2/3MlC«iU, 

[0 0 0 5] 
[0 0 0 6] 

6oox;Tf«a»«sR*©2/3«±<Dwa!ii« : fe**r*Wi'c«i #w 



4 



ffi|E#2 0 03-303021C 



^ #2003-0863 0 7 ^ 

) #«i£*iT^3o -eoDft&©6 o o°c»^{cB8^^^^^M-e=fo, so ox: 
T'©l§$tt&^&SMI^®S©2/3^J:ht- sri:^-'iK^^^oTV^l» 0 
[0 0 0 7] 

#1" £t><Z)-e&&#, 7 0 0X3—8 0 O-CcDif^te^tlTV^V^ 6 0 

ox:©w^^mw*©7 o%nm~e^ ^^©M^-t^^-rs^ if* 

U ^ A j& if © wra»SI8I K: RS3t S ti & fe «>. *0tf **ffltT? ©£gM tt* b < KS^ S 
[0 0 0 8] 

±J b£~?2>Z£K£V. 7 0 OT3©W*#flWMf#©5 6 %J«_tS:?ft#f 
©T'&S^ 8 0 0iC©W;&«:as2*b*CV>&V^ 
[0 0 0 9] 

•rfcfcfc, sn6©«l©J:^K:BO0x:»««)WIIW«#^fe<«tt* 

7 0 0X1-8 0 0 o CT©l«M§SS^5t^T^S^Mii©^^^IS 
[0 0 10] 

MM*** 1 3 

4$Hf¥ 2 - 7 7 5 2 3 -5§-<&3& 

#^5p 10-68044 
[0011] 

[^ b * e> £ -r 5 1 
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ffi|EE#2 003-303021C 



0#2OO3-O 8 6 3 O7 

[0 0 12] 

7 o o°c~8 o oTce^MW^^Mfe-fct^-^t-^sii^Sx 

[0 0 13] 
[0 0 14] 

[^ja&j^^-rsfci?)©^] 

[0 0 15] 

(i) 

C : 0 . 0 0 5 %JSU: 0 . 0 4 

S i : 0 . 5 %J£TF, 

Mn : 0. l%£JLhO. 5 %JSTF, 

P : 0 . 0 2 %£TF> 

S : 0 . 0 1 %J£TF> 

Mo:0. 3~1. 5%, 

Nb : 0. 0 3~0. 15%. 

B:0. 000 5~0. 003%, 

A 1 : 0 . 0 6 %£TF, 

N : 0 . 0 0 6 %J£*T, 

fro, «as as * OT^raw^*!*^ & * s ^ £ s^ttsiMitcfn 

4 9 0 M P a ft%ffi;bffl. 
■ [0 0 16] 
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#2003—0 8 6307 



(2) ftg%T?, 3SIC, 
N i : 0 . 0 5 ~ 1 . 0 %, 
Cu: 0. 05~1. 0%, 
Cf:0. 0 5 ~ 1 . 0%. 

Ti : 0. 005 — 0. 025%, 
V: 0. 0 1~0. 1% 

MMmzmnttLA 9 OMP aWCMZ&ftMo 
[0 0 17] 

(3) Stfi%*£, 

Ca:0. 0 0 0 5~0. 004%, 
REM: 0. 0 0 0 5~0. 0 0 4%, 
Mg:0. 0 0 0 1~0. 006% 

2 ) mm<Dmum.mKmntc 4 9 0 m p a wm^^* 

[0 0 18] 

/sijjtp «w« T ( ° c) ^eooxsa 

±8 0 0W©HBT', p^-0. 0 0 3 3 XT + 2. 8 0 1:1^-^5: 
S-hSH (1) ~ (3) CDW<3DVNl s tl^}CfE^CD^3ll^C#^fe4 9 0 

MP a WcM^^JM. 
[0 0 19] 

(D^uMmmz. *-*7~f--< hKwm+**m (a c d #8 o ont^ 

s;i£:&#$lt£"f £-fcfB (i) ~ (4) ©ftcDv^ti^cfBS^ffi^^^-'Sfr 

fe4 9 OMP a^^ilo 
[0 0 2 0] 

K&fe&mmtffi&mz^^ftmzxsxi o _4 ^i:^#-r£ bc 



7 



m«E#2 003-303021C 



0^2003-086307 ^ 

£*mm£~?z>±m (5) jcis^<zmM®gjc^fc4 9 omp am»^M. 

[0 0 2 1] 

(7) 7x7>f ^^>ft^f h©»-£#ffiffi»#'T»iSffi»cmNTa&:&^W 
fC^^^lMfiilS^^^^^t 5 X 1 O^PU^tS'ilfc^K:, BCC 

& S d 5 ±IB (5) K:ffi#©«a3fi«tc«*ife4 9 0MPa«i«!R 

[0 0 2 2] 

(8) 7x7>f hfc^^-f h&m&MmZhT. /<>ft-f h®^20 

~9 o%-e$>sr ii^^ii-r^-tifa (1) — (7) ©v^;ri;frK:flB«©flHfi3fc 

MJCffitlfe4 9 OMP aBM^JlMa 
[0 0 2 3] 

(9) _Lia (1) ~ (3) cDW©v^*i^i«Kisa«©«i^**&*y, 

P„ M =C + S i/3 0+Mn/20+Cu/20+Ni/6 0+ Cr/2 0 + 
Mo/1 5+V/l 0 + 5 B 

n^m-r^mm^m^m^,p c]l ^o. 1 8%j^TT-&£r£:&#^£-r5i8s 

«»*3fctJs»«H£K:«*ife4 9 OMP aftff§S;fr». 
[0 0 2 4] 

(10) ±fH (4) ~ (7) ©ftCDV>-f*l^l3SK:ia«(Z)4*l8S:^i*S^^ 

o%-c**iiife««t4:t*«Jiia (9) fi«©i«a»i«3fetjp»*ttK:*nfc4 9 

OMP ailRlffStfriH. 
[0 0 2 5] 

(11) [HTf--^^ MK(iD¥^R«^#^l 2 0^m^Tt^5it& 
»«W±B(8)*fett(10) C«CDffUt«^|»«tt(Cfftb«:4 9 0 
M P a ftlft&^ftg. 

[0 0 2 6] 

(12) _hlH (1) ~ (3) ©V^ftfr 
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0^2 0 0 3 -0 8 6 3 0 7 ^ 

tctemK* 1100-125 oxxDummmicnmm^ 1 1 o ow^o^ 

M P a 9S3t;£8U 
[0 0 2 7] 

(13) _hta (1); — (3) (DV^Ttlfr 1 3gJCffi#©ffiJ&#;fr 
fctt»^tfcl 1 0 0-1 2 5 pTCO>aai«SHK:|}DlI«l*. 1 1 0 OXJ^TT?©* 
«ETi*8 0*BLhilOT, 8 5 0T5«_h©«*T!EE*U £EJE»T« 8 0 0 
■CJBIUifl!>««^6 6 5 0^TOSltt®W3IS:0. 3Ks -1 £U:£bT 

(4) - (7) ©V^"r*l^l«^ffi*©Wm!S«»C«^fe4 9 OMPatll* 
[0 0 2 8] 

(14) ±«B (8) K1SM<Dmi&&if>*>***ft*l 10 0-1 2 5 0^3© 

MMBKiRfltiNtflL i i o OT3#TT?(D*atffiT*&3 o%p;±i:l/T, 8 5 
6ifc&4#«i: , **«Wa»«3ttF»«K£K:#tife4 9 omp a«iff38A«©»5t 

[0 0 2 9] 

(15) ±« (8) C«*«>il)*£*&*«»tf%l 1 0 0-1 2 5 0'C(Z> 
I*t'©^IISO. 3Ks"%±^T, ^nII5:7x7>f hil^-f^ 

>f h©«^j|BI«fc*5£fc&^«fc**^B (i o) (i D 

&g&£^gH£JC^*lfc<£l$fKifc4 9 OMP a ««»:&«H©lS3i2f8U 
[0 0 3 0] 

[0 0 3 1 ] 

9 m$E#2 003-3030210 



0^2 0 0 3-0 8 6 3 0 7 ^ 

&ftm&*>\*~$"V^ 6 0 0°C. 7 0 0 o C©lSM3ll^^tlfcii^:Mfflbfe o 

[0 0 3 2] 

b^b, «3R/<>f^-f ho^^aBW-*^**^ sa<Z>&£#ii:*:£fc£fc#K 

»f»a>»a»anc«;B't, $*n»a&*«fc'Vf*M > h^stt«7i5-f 
mum (aqD «:±#s-&«s&m%«fo„ ba^u ^nmt; 

STe& * r £ «CHW b fc Q ^ * n ttttftl* fc1»afc£©tttoK:» y «L/Lr^»«^ 

[0 0 3 3] 

ic^#"rsi&s^*)*fcft* 7 o oic~8 o o-co>i«a3ftS!^atifc*tt««)T 
a»3Qs»jaT?*>ofe. *»w#&i*a*iftt*b- 70 

0°C. 8OOTC0lI^ttMo, Nb, V, T i ^(D^jtMO^WMK. <fc 

o, Nb, v, Tiicj:*«sffiiaa«3K* c *»'e*y* Ti^fowss 

r £ £^^lh#)£:o tot, 7 0 0t;~8 0 0lCffl®EilSM©^ 

^7c^fi%«^«sai: b-c, «a^«w-s#ffljfi«©^«sse5tft4:a«i*fi^*T 

[0 0 3 4] 

1 0 ffi|E#2 0 03-303021C 



0^2 0 0 3-0 8 6.3 0 7 

»Tf*ofe«t«3fil«*[|«ri:«i*fc»^**- *#I»#&ti:Mo, Nb, V, Ti© 

m&fcmtmz. m^^^mmKMhx e o oic»k©w«* 

*tWfl:t«»*Worii*»Jlt*clofc. ufctfoT, 7oo*c~8 

0 0-ClC^VNT. JHttS&feT 0C) tLT, ffMWftttftftttP (-*»* 

0 0 3 3 XT+2. 8 0t«£t«, * 
9%, 1 6 %J£U:£ ai^Iic 

=E;i/Wct5X 1 o^JtT&siifcfcic, B c cfflffcitt^M^it' 

S^Mo, Nb, V, T i CD^ffS^^a^lCT 2 X 1 0 _3 ^ilT?fctt*U*& 
[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

shcast***:. nmjkxmm<ommimrh. mo, Nb, ti, v#©^£ 

^S^^M^M©^*^^, Mo, Nb, Ti, V«©^7C**1W* 



miiE#2 003-3030210 



0^2 0 0 3- 0 8 6 3 0 7 

H A Z 8H£cD#fb, »gH£<D#f bjW* £ ft *J » Jn^TG^OiS^iC J: 
HAZBttfttflWIHt©*** 5 ^^**' 

[0 0 3 8] 

^t>fh©^$S:2,0%^ ; 9 0%oiH«i:tS^ 3 0~7 0%©» 
[0 0 3 9] 

© B & ' ^ & B ffl U fee 

[0 0 4 0] 

[0 0 4 1] 

T?»tJ, 4 9 OMP a3RK55R*i»^«» Mo : 0. 3 — 1. 5%, Nb:0. 0 
3 — 0. 15%«T'fe§. 
[0 0 4 2] 

l««^©r&lJ:tcMbT, 3*>lC Ti:0. 0 0 5-0. 0 2 5%. 
V:0. 0 1 — 0. 1 %©^H©^B# ?; f ° 
[0 0 4 3] 

Mo, Nb, Ti, V^ttt^KlWa3ftK©»«©fc»T?*y, SifcMn^ 
[0 0 4 4] 

MortnMta&ttMo* Nb. Ti, vfc«*£tfH«pR»fc**fc»fc** x 

a*#**bV*#, ## CDWtt*#CD«^ & 1 1 0 0-1 2 5 O'ClCPI^bfc 

o 

[0 04 5 ] 

1 2 mSE^2 003-303021C 



^#2 0 0 3-0 8 6 3 0 7 

o, Nb, Ti, V«*i:L/tf ffltSfe«)8 5 OiC^TISS©Htfey, 

iio o°c*n&zumT*&m*m??£^&tf*&^£fc® x * : &z>° 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

tltffc&fcV*. 0. 0 0 5J£UlO. 0 4%*»#»fc«KHT?**. 0. 0 0 5% 
Mo, Nb, V. Ti<Dl#K«ftlflft«fc©l^t«:«i*^^ 1Mb**** 

^t5±t%cs:o. o 4 -re 

[0 0 4 9] 

bWCCWUIWlfiir^Kl^SftTJ**^ 0 01C 

0. 5%|C»)febfe. MtttTi, Al{D*TJ%Ufe*'J, HAZit, 
[0 0 5 0] 

JSTFfc-r 5 S&IC, Jt»ffl4 9 0MP a»W»*«|K:»b , rtt, # 



ffiUfl 2003-3030210 



0^2 0 0 3-0 8 6 3 0 7 ^ 

nttO. 1~0. 5%tf)^H£bfc, 
[0 0 5 1] 

«»©»{K»flL8fctf9I»y^*' 4 9 0MP a «lS3R*ffl©msf*5H 
*P3&gfc0. 3 Ks _1 J«i:£-r = f&fr^> *&2 5mm*»(Djil« 

[0 0 5 2] 

[0 0 5 3] 

#>_LP&£ 0. 0 1 %£l/£io 
[0 0 5 4] 

Molt 7 0 0X3, 8 0 OVfD^U&mZmU^Z^'&^^XnrtmX*. 

»«Tf©l«SIK, WWttfcflllR'rsfe^ TPS&0. 3%fcbfe„ 1. 5 

iifcic, ^ffiSr^-rsfefe, 0. 3~*l. 5 %;WjtflH*£&5o 
[0 0 5 5] 

Nbtt, MofcflSKWMWaB-rS^WKfiV^Ttt, 7 0 0TC, 8 0 0^0 

1 4 ffi5E# 2003-303021C 



0^2 0 0 3-0 8 6 3 0 7 ^ 

agasifti-hicw^-rs. o. o 3%*«n?tt7 o ows o o-cicfcttsffffi 

iotO. 03 — 0. 1 5%;TO3t^KT*&£o 
[0 0 5 6] 

zj&f&*2>*smm*&zr~to> -tRfco. oo3%*:bfe 0 as, 

3©f£^#5K>f>h£&S3£##< »flS«MK**A«n (SCO 

|»jh©fe«>K:ttHRC^2 2 (HV^2 4 8) *©J:e>fc4r 

- * t* Att & *tt* s & Ji^J * b ^in \m £ b < * V n o 

[0 0 5 7] 
[0 0 5 8] 

bfe»jDbfc«#. TiNt}««bTl<DlMttllft, Nbk»^bTift8flS« 

1 5 ffiSE^ 2003-303021C 



^#2 0 0 3-0 8 6 3 0 7 

^$8lCfcV>T»-£<Z>JlRBtt0. 0 0 6%t&§. 
[0 0 5 9] 

#CiC, MC]iSCt^t5ri:^t5Ni, Cu, Cr, Ti, V, Ca 

, rem, Mg©^insffi^^inMISfflic-ov>T^*r<5„ " 

[0 0 6 0]s *; • • . 4. «V 

[0 0 6 1] 

Nitt, flltgffi, HAZ»ttlc»l»SRtftii:*<«#©»«« Utt&ft 

*b<fcv^«>, _hP&£l. 0%tbfe o 
[0 0 6 2] 

[0 0 6 3] 

^^©WttfeJi^Sltt&^S^Sfe^ K5tiSffl£0. 0 5-1. 
0%iibfeo 

[0 0 6 4] 

_hS3, Cu, Ni, Crte, W&_t©tt&©#fc > W^SC 

[0 0 6 5] 



ffi$E4# 2003-3030210 



0^2 0 0 3-0 8 6 3 0 7 ^ 

% Alim^ilt 0. 0 0 3%^T) , 0^btTi 2 0 3 $:4 

£#SfciMC&, TittSfBO. 0 0 5%»^5. b^b#-T^SilT i C 
[0 0 6 6] 

[0 0 6 7] 

$r^.^-r<©T% -etl^tlO. 0005 — 0. 004%, 0. 0005 — 0. 00 
[0 0 6 8] 

*fW*S<fc»K tt«ftt&$c**fc«>. _tRg»0. 0 0 6%^lfe„ 
[0 0 6 9] 

^V%„ P CM tfHt£0. 1 8%JKT©«gffllcm^"tS. P C!I tt»SHS:& 



mum 2003-3030210 
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P™=C+S i/3 0+Mn/20 + Cu/20+Ni/6 0 + Cr/2 0 + 
Mo/l 5+V/l 0 + 5 B 
[0 0 7 0] 

fcfe. Mo, Nb, Ti, V^|H#iC, WfciS^SMlLT, fftt9ft&&tiktt 
[0 0 7 1] 

»C*3S»©i^MI8#iOMo»jlI*i:*^T»ttS:*ft«fe»C^ IB 

JIS Z 2202 4#|*gfc# (2mmV;>yf) fcif 

[0 0 7 2] 

«jp-iWBS-JHtl8T?»*©i^©*« 0*2 15-5 0 mm) £gg 
5tU *CD3ftiK, »«ifc ( Y R) , 7 0 0°C, 8 0 01CJC;i3tt<&HMK3&3 

[0 0 7 3] 
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[0 0 7 4] 
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